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Fig.1  Photographs of common medicinal plants
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Fig.2 Application and development of remote sensing technology in medicinal plant resources
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Fig.3  Published papers on remote sensing monitoring for different

medicinal parts of medicinal plants from 2005 to 2025
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Abstract: Medicinal plants are the material basis for the inheritance and development of traditional Chinese medicine. They contain a
variety of bioactive components and have a wide range of pharmacological effects. The quality of medicinal materials varies greatly under
different geographical and climatic conditions. At present, medicinal plants have shortcomings in delicacy management, sustainable
utilization of resources, dynamic monitoring of pests and diseases, and growth warning. Traditional research methods are time consuming,
laborious, and destructive sampling. As a nondestructive monitoring method, remote sensing technology is capable of rapidly and
systematically acquiring large-scale, quantitative, and periodic information, which has been widely used in the production process of
Chinese medicinal materials. On the basis of the development process of remote sensing technology and the current research status of
medicinal plant resources, this study systematically reviews the application progress of remote sensing technology in four aspects, namely,
resource inventory and investigation, quality assessment and analysis, growth status monitoring, and stress detection and monitoring of
medicinal plants. By meticulously examining these application domains, this review elucidates the distinctive advantages and transformative
potential of remote sensing technology in overcoming the inherent limitations of conventional monitoring approaches. Currently, remote
sensing technology has evolved into a comprehensive perception system characterized by the complementary integration of satellite-based,
unmanned aerial vehicle, and ground-based remote sensing data. Meanwhile, this technological framework continues to expand its
monitoring dimensions, enhance its detection depth, and diversify its application scenarios. Consequently, remote sensing demonstrates
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substantial potential and broad prospects in the domain of medicinal plant research, offering unprecedented opportunities for large-scale,
multitemporal, and high-precision investigation of medicinal plant resources, their spatial distribution patterns, growth dynamics, and
ecological environments. This review systematically summarizes and critically evaluates the existing limitations and deficiencies inherent in
current research endeavors. Building upon this comprehensive analysis, we propose several strategic directions for future advancement,
including the establishment of a collaborative sensing system based on multisource active remote sensing, the in-depth exploration of
underlying biophysical and biochemical mechanisms, the implementation of full-cycle and cross-scale monitoring, and the promotion of
interdisciplinary integration. These proposed orientations aim to provide innovative theoretical frameworks and practical approaches for
leveraging modern scientific and technological advancements to drive the sustainable development of the traditional Chinese medicinal
material industry, thereby contributing to the preservation, rational utilization, and industrial upgrading of valuable medicinal plant
resources. In summary, this study systematically reviews the research progress of remote sensing technology in the field of medicinal plant
resources from the perspectives of resource investigation, quality analysis, growth status, and stress monitoring and comprehensively
summarizes the relevant achievements and existing challenges. It aims to provide a reference for related research worldwide and promote the
further in-depth application of remote sensing technology in medicinal plant resource studies.

Key words: medicinal plants, remote sensing technology, monitoring, resource survey, quality analysis, environmental stress

Supported by National Natural Science Foundation of China (No. 42201413); Traditional Chinese Medicine Science and Technology

Innovation Team Project of Shaanxi Provincial Administration of Traditional Chinese Medicine (No. TZKN-CXTD-09); Guangdong Provincial
Science and Technology Plan Project (Basic Platform) (No. 2024B1212080004); Basic and Applied Basic Research Project of Guangzhou
Science and Technology Bureau in 2025 (Young Doctor’s Start Project) (No. SL2024A04J01468)



